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There appears to he ample presumptive evi-
dence that dietary fats are able to influence the
lipids of the skin (1). Indeed older dermatolo-
gists regarded this influence to be sufficiently
important to prescribe certain dietary re-
strictions in the therapy of diseases such as
acne vulgaris (2). For a time, however, for-
mation of skin lipids by de novo lipogenesis
from small molecules was emphasized (3) and
in recent years the use of dietary therapy
has fallen into disrepute. Nevertheless a body
of experimental evidence is now beginning to
accumulate in support of the concept of dietary
influence (4, 5). Unfortunately this evidence is
neither unequivocal nor quantitative. Further-
more little attention appears to have been paid
to mechanisms whereby such an effect can be
achieved.
In the present study an attempt had been
made, using the dog skin perfusion technique,
to show that circulating lipids are able to reach
the sites of lipogenesis in the skin. This is
part of a more detailed study of the effects of
dietary lipids on cutaneous lipogenesis.
MATERIALS AND METIIODS
Materials
Palmitie aeid-U-14C, glyeeryl tri( oleate—1-14C),
cholesterol-26-14C, eholesteryl (palmitate-1-15C) and
eholesteryl (oleate-l-14C) were obtained from
Nuclear-Chicago Corporation, Des Plaines, Ill.
Stated specific activity varied from 10 to 03
mc/mmole, and purity was stated to be not less
than 08%. Thin-layer chromatography, followed
by autoradiography, indicated that the purity,
though acceptable, was somewhat lower; the com-
pounds were used without further purification.
Perfusion of Dog Skin
The radioactive lipid compound (10 /Le), dis-
solved in a small volume of glycerol or acetone,
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was carefully added to the perfusion blood (30
ml) and thoroughly mixed. Particular care was
taken to ensure that the added lipid was uniformly
distributed through the blood and a small sample
set aside for radioactivity assay in order that the
exact amount of activity perfused could be deter-
mined. The perfusion was performed as described
by Wheatley et al. (6); at the end of the perfu-
sion period (30 mm) the skin flap was repeatedly
perfused with saline until the effluent fluid was
free from radioactive material.
Separation of the Skin Components
The excised skin flap was freed from subcuta-
neous fat and the latter set aside. The flap was
then cut into several large pieces and immersed
in 2 M sodium thioeyanate solution overnight.
The following morning the epidermis together
with the attached adnexal structures (hair follicles
and sebaeeous glands) could be readily stripped
from the dermis. The latter was then cut into
small pieces.
Extraction of Skin Lipids
The separated subcutaneous fat, dermis and the
epidermal-adnexal structure were freeze-dried
overnight. The dermis was ground in a Wiley mill
and then transferred to an extraction thimble. The
subcutaneous fat and the epidermal material were
placed in two similar thimbles and the three ex-
tracted with chloroform in Soxhlet apparatus.
Extraction of the Blood Lipids
Samples of blood, before and after perfusion,
were treated in the following manner. The blood
sample was carefully pipetted into at least ten
times its volume of acetone with thorough mixing.
The acetone solution was gently brought to a
boil on a hot plate and then allowed to cool. The
solution was filtered through a fat-free filter paper
and the precipitate thoroughly washed with ace-
tone. The extracted blood lipids were recovered
by evaporation of the acetone solution and trans-
ferred with chloroform.
Fractionation of Lipids and Measurement
of Radioactivity
The procedures used for the fractionation of the
lipids and the measurement of radioactivity fol-
lowed those previously described (6).
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RESULTS
A series of perfusion experiments was per-
formed as follows: three with palmitie acid;
TABLE I
Percentage of perfused radioactivity incorporated
into the various skin components
Radioactive lipid
perfused
Skin structure
Epidermis
& Adnexa Dermis Subcutis
Palmitic Acid
Triolein
Cholesterol
Cholesteryl Ester
0.91
0.70
0.24
0.10
20.6
18.3
5.4
2.0
5.8
11.0
5.9
2.3
two with triolein; two with cholesterol; one
with cholesteryl palmitate and one with cho-
lesteryl oleate. In each experiment the per-
fused skin was separated into the three com-
ponents described. The extent of incorporation
and the distribution of activity throughout
the lipid fractions were determined for each
component.
Relatively large amounts of radioactivity re-
mained in the skin after perfusion. With
triolein this was as high as 30% of the per-
fused activity (Table I). A significant
amount of the perfused radioactivity was in-
corporated into the epidermal-adnexal struc-
ture; this ranged from 0.1% for the cholesterol
esters to 0.9% for palmitic acid. The amount
TABLE II
Distribution of incorporated radioactivity in the various lipid fractions isolated from the epidermal-adnexal
structure as compared with those from the perfused blood
Lipid fraction
Free Fatty Acids
Polar Lipids
Free Sterols
Triglycerides
Sterol Esters
Waxes and Hydrocar-
bons
Perfused lipid
Palmitic acid Triolein Cholesterol Cholesteryl ester
Epidermal Blood Epidermal Blood Epidermal Blood Epidermal Blood
45.0
2.0
7.7
39.6
2.9
1.2
95.5
1.1
1.8
1.1
its
as
16.5
6.3
76.0
0.6
0.6
7.5
*
5.1
87.2
0.1
0.1
10.5
*
83.3
0.5
5.6
0.3
8.5
*
89.8
1.2
0.2
0.4
2.6
*
4.2
5.6
86.3
1.4
1.8
*
1.7
3.0
90.3
3.2
* Included together with the free fatty acid fraction.
ns . . . Indicates that the radioactivity count of this fraction is not significantly above the background
count.
TABLE III
Distribution of incorporated radioactivity in the various lipid fractions isolated from
subcutaneous fat
the dermis and the
Lipid fraction
Perfused lipid
Palmitic acid Triolein Cholesterol Cholesterol ester
Dermis Subcutis Dermis Subcutis Dermis Subcutis
0.2
10.0
89.2
0.4
0.1
0.1
Dermis
0.5
2.1
2.0
3.7
92.6
0.2
Subcutis
8.7
1.0
1.5
3.2
85.4
0.3
FreeFattyAcids 86.5
Polar Lipids 2.8
Free Sterols 1.4
Triglycerides 8.1
Sterol Esters 0.6
Waxes and Hydrocar- 0.6
bons
38.7
11.1
9.2
37.8
2.4
1.4
0.3
12.6
1.0
86.1
as
as
6.0
'18 6
5
73.6
1.2
0.8
2.5
7.9
89.0
0.4
0.1
0.1
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of radioactivity in the epidermal-adnexal struc-
tire is so much lower than that found in either
the dermis or the subeutis that it is difficult to
exclude the possibility of contamination, me-
chanical or by diffusion, during the processing of
the skin specimens. Furthermore during the
perfusion process seepage of blood occurs at
the edge of the skin flap. Since this blood
contains large amounts of radioactive lipid,
contamination of the skin surface could easily
occur and would, in fact, account for the ob-
served radioactivity. An examination, however,
of the distribution of incorporated radioac-
tivity in the various lipid fractions (Tables
II and III) shows some distinct changes. Thus
in the experiments with palmitic acid the
triglyceride fractions of blood, epidermis, der-
mis and subcutis contain 1.1, 39.6, 8.1 and
37.8% respectively of the total lipid radioac-
tivity; hence a significant degree of esteriflea-
tion has taken place in the lipids from epi-
dermis and subeutis. This is evidence that these
lipids have been in contact with a tissue in
which active lipid metabolism is taking place.
Similarly there is evidence (Tables II and III)
of some hydrolysis of triolein and cholesteryl
esters and of esterification of cholesterol in the
lipids isolated from the epidermal structures.
There is thus suggestive, but not conclusive,
evidence that the four classes of lipids studied
are able to pass from the circulating blood and
reach the sites of active cutaneous lipogenesis.
DISCUSSION
The results of these experiments provide
additional presumptive evidence for the utiliza-
tion of circulating lipids by the skin. This evi-
dence is not unequivocal since cross contamina-
tion of the various skin components cannot be
excluded. This is a further example of the
limitations of the dog skin perfusion model for
the study of cutaneous lipid metabolism. Sub-
sequent studies using autoradiography (7)
have provided more conclusive evidence that
the conclusions presented here are valid and
the problem is being subjected to a very
rigorous investigation. It should, however, be
emphasized here that data obtained by auto-
radiography techniques cannot be considered
valid unless it is performed under conditions
in which movement of the radioactive com-
pound does not take place after the tissue is
removed from the animal. Furthermore it must
be accompanied by chemical evidence concern-
ing the identity of the radioactive material in
the tissue.
In the present study no attempt has been
made to investigate the nature of the changes
which have taken place after the lipid has
reached the sites of lipogenesis in the skin. It is
believed that under the conditions used the
hydrocarbon chains of the fatty acids remained
intact as was the structure of the cholesterol.
Indirect evidence that the long hydrocarbon
chains do remain intact during subsequent
metabolism in the skin has been obtained by
Nicolaides (8).
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